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Abstract

Using the linear approximation method, we calculate the intensity correlation function and the output signal-to-
noise ratio (SNR) by adding a modulated wave to light intensity equation of a single mode laser system driven by the
periodic force of modulating noise. Through the numerical calculation and analysis of the SNR, we find that the low-
frequency modulation frequency {2, the high-frequency carrier frequency w, and the frequency of periodic force {2\ have
a significant effect on the SNR. In particular, multi-peak stochastic resonances and strong single-peak resonance with
low-frequency modulation frequency {2 appear in the SNR. When {2 < w, the system exhibits multi-peak resonance and
the distance between the resonance peaks increases with the increase of {25, but the position of peak is invariant. When
{2 — w, the output SNR R increases rapidly, the effect of {2\ becomes weak or negligible, and multi-peak resonance
disappears. When {2 = w, a strong single-peak resonance appears in the system. In addition, the SNR varies with
the decrease of amplitude of the multi-peak stochastic resonance, and with the SNR changes with carrier frequency the

single-peak stochastic resonance appears in the system.

Keywords: multi-peak stochastic resonance, single-peak stochastic resonance, signal to noise ratio
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